Neurochemical changes and neurotoxic effects of an acute treatment with sydnocarb, a novel psychostimulant: comparison with D-amphetamine.
Sydnocarb [(phenylisopropyl)N-phenylcarbamoylsydnonimine; SYD] was introduced to clinical practice in Russia as a psychostimulant drug used for the treatment of asthenia and apathy, which accompany schizophrenia and manic depression. It has been described as a psychostimulant with addiction liability and toxicity less than amphetamine (AMPH). The precise cellular mechanisms by which sydnocarb elicits its psychostimulant effect are still unclear. At present its neurochemical and neurotoxic effects are compared to those of AMPH in the striatum, the main input structure of the basal ganglia. The expression of c-fos protein in striatal neurons was much more increased after a single injection of D-AMPH (5 mg/kg) than after an equimolar concentration of SYD (23.8 mg/kg) in both the anterior and the posterior part of the striatum. Using in situ hybridization on striatal slices, we observed that AMPH increased the striatal levels of preprodynorphin (PPDYN) mRNAs in both parts of the striatum, while SYD did not affect basal levels of PPDYN mRNAs. Furthermore, AMPH and SYD increased striatal preprotachykinin (PPT-A) and preproenkephalin (PPE) mRNA levels. The effects of AMPH and SYD on PPT-A-mRNA levels were similar. A differential effect of AMPH and SYD was observed only on the PPE-mRNA levels measured in the anterior striatum where SYD increased these levels more than AMPH. The acute neurotoxicity of these two psychostimulants was analyzed by measuring their effects on the parameters of oxidative stress, such as nitric oxide (NO) generation, as well as specific indices of lipid peroxidation (i.e., thiobarbituric acid reactive substances; TBARS), while, on the other hand, the alpha-tocopherol level was taken as an index of antioxidant defense processes. Measuring generation of NO directly by electron paramagnetic resonance, it was observed that AMPH shows a more pronounced increase in comparison to SYD, in the striatum and in cortex. TBARS levels in the striatum and cortex were significantly less enhanced than AMPH after a single injection of SYD. Similarly, the alpha-tocopherol level was decreased only by AMPH in the striatum, and neither AMPH nor SYD had any effect in the cortex. Results show that a single injection of a high dose of AMPH is able to induce several neurotoxic effects. The study also demonstrates that SYD has mild neurochemical effects as well as fewer neurotoxic properties than AMPH.